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Prevention of uneven color for TFT-LCD TN curve panel

XIN Lan™, YANG Jun, LI Zhe, LI Peng, CHEN Dong-chuan, LI Xiao-ji, HU Jing-yong,
ZHU Wei, GONG Peng-cheng, PIAO Zheng-hao, MIN Tai-ye

(Chongqing BOE Optoelectronics Technology Co., Ltd., Chongqing 400700, China)

Abstract: Uneven phenomenon will appeare when TFT-LCD (Thin Film Transistor-Liquid Crystal
Display) TN curve panel used with WV (Wide View) polarizer. In the curve state, the mechanism of
uneven color is speculated that there is non-uniform stress inside the panel when it is forced bending.
812.8 mm(32 in) TN curve panel is used as an example to discuss and research the uneven color phe-
nomenon. For the problem of uneven phenomenon, the paper proposes two effective methods to im-
prove uneven color phenomenon: First, increasing dark state brightness, the uneven color phenome-
non is covered. The experimental results show that the adjustment circuit makes the display dark state
brightness increase from 0.18 cd/m?* to 0.25 cd/m*, and the color uneven area is reduced from 30% to
10%. But the circuit adjustment makes the display response time increase to 2.5 times. The angle of
the absorption axis is adjusted from 135° to 134.5°, and the area of color unevenness is reduced to

10%, and the adjustment of the absorption axis angle of 0.5° will reduce the contrast by 20% , which

s B HA:2019-06-16 ;11T H #7: 2019-08-09.
* Jl {5 Bt & A\ , E-mail : xinlan@ boe.com.cn
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is detrimental to product performance influences. Homogenizing the stress in the TN curve panel is

the second method, this paper improves the color unevenness by experiments such as increasing the

cell gap of the panel, high temperature aging, and reducing the thickness of the glass substrate of the

panel. The experimental results show that reducing the thickness of the glass to 0.2 mm and aging at

high temperature for 72 h can make the color unevenness disappear without adversely affecting the

product performance.

Key words: twisted nematic; WV polarizer; uneven color
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Fig.9 Different optical axis angle effect on uneven color
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Tab.1 Optical data of different axis angle
Test Ttem Production wv VA e Y5 i Y5 i s Wz Uk
Spec =Bl it A Bho134° %l 134.3°  fgh 134.5°  #l135°
R, 0.67440.03 0.669 0.6669 0.6646 0.6726 0.6736 0.6679
R, 0.31140.03  0.3113 0.3112 0.3117 0.3109 0.311 0.3117
G, 0.26840.03  0.2649 0.2641 0.2626 0.2682 0.2682 0.2368
G, 0.660+0.03  0.6604 0.6601 0.6615 0.6538 0.6547 0.6622
Chromati B. 0.154+0.03 0.154 0.1543 0.1546 0.1533 0.1531 0.1542
city B, 0.070£0.03  0.0689 0.0705 0.0665 0.0683 0.0655 0.0643
W, 0.31540.03  0.2965 0.2863 0.2949 0.3209 0.3235 0.2953
w, 0.33940.03 0.335 0.3366 0.3379 0.3349 0.3333 0.3358
CIE1931(%) — 87.80% 87.20% 87.50% 87.30% 88.00% 88.50 %
i — 7352 7930 7403 6046 5923 7410
L2SS Center — 358 353 361 338.5 327.4 358
Lo Center — 0.308 0.372 0.711 0.557 0.335 0.291
CR Center 200 Min/ 1162 951 507 608 977 1229
800 Typ
Right 85 85 85 85 85 85 85
Viewing Left 85 85 85 85 85 85 85
angle Down 35 55 45 85 80 80 80
Up 55 85 35 75 70 65 85
2.0 Min.
Gamma 2.2 Typ. — 2.22 2.13 2.13 2.06 2.14
2.4 Max.
Tr. Center 4.95% 5.54% 52% 5.64 % 5.64 % 5.71% 5.59%
AR — e I Jc L=204 21 Je
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